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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment, filed on 02/18/2009, in response to the rejection of 
claims 70-81 of the non-final office action mailed on 11/18/2008, by amending claims 
70, 76, and 81 is acknowledged and will be addressed below. 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 70-71 and 73-77 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bennett et al. (US 5367139, hereafter '139), in view of Shinriki et 
al. (WO 02/15243, hereafter '243). (US 6806211, hereafter '211, is cited for 
corresponding English version of the '243). 

'139 teaches some limitations of: 

Claim 70: An atomic layer deposition apparatus (Figs. 6 and 7, is capable of 
ALD) comprising: a chamber (#10, col. 9, lines 31-34) configured to receive substrate 
(wafer #32, col. 15, line 60) for deposition, the chamber having lateral inner walls 
(chamber wall #30, col. 15, line 52). 

'139 further teaches a pulse generator #54 and power supplies #50-52 and, on 
the inner wall of the chamber, acoustic transducers/drivers #61 and #62 (col. 16, lines 
18-29) which is also named piezoelectric transducers T #34 (col. 9, linesl 7-1 9) in Fig. 1. 



'139 does not explicitly teaches: 
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Claim 70: a piezoelectric liner extending substantially parallel to at least a portion 
of the one of the lateral inner walls, the liner being configured to be lateral of edges of 
the substrate upon receipt within the chamber; and at least a pair of acoustic wave 
drivers on the liner. 

Claim 74: The apparatus of claim 70, wherein the piezoelectric liner is cylindrical. 
Claim 75: The apparatus of claim 70, wherein the piezoelectric liner is a quartz 

liner. 

'243 is an analogous art in the field of semiconductor processing (abstract), 
particularly in contamination (last paragraph of page 26, see also '21 1 , col. 18, lines 48- 
52). '243 teaches quartz liners (Fig. 19, #202A-B, 2 nd paragraph of page 26 or '21 1 col. 
18, 2 nd paragraph, and #201d, 2- paragraph of page 27. or '211 col. 18. last 
paragraph ), for the purpose of avoiding contamination (last paragraph of page 26 or 
'21 1 , col. 1 8, lines 48-52). Note the liner #201 d is extending substantially parallel to 
lateral inner wall (#201 ) and lateral of edges of substrate (W, see Fig. 19). 

At the time of the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have added quartz/piezoelectric liner, as taught by '243, to the 
apparatus in Figs. 6-7 of '139, for the purpose/motivation of avoiding contamination. 
This quartz/piezoelectric liner obvious would have to be cylindrical shape to fit over the 
inner wall of chamber #30 in Fig. 7 of '1 39. Furthermore, to have moved the acoustic 
wave driver #61 and #62 from the chamber wall onto the piezoelectric liner because it is 
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well-known in the art that the contamination will be formed on the liner instead of the 
chamber wall when liner is deployed. (Note this well-known fact is treated as admitted 
prior art, see MPEP 2144.03 B). 

'139 further teaches the limitations of: 

Claim 71 : The apparatus of claim 70, wherein the acoustic wave driver (#61 and 
#62) is adapted to drive the surface acoustic wave in a selected range of frequencies 
(by using pulse generator #54, col. 16, lines 26-29; see also col. 1 1 , lines 62-65). 

Claim 73: The apparatus of claim 70, wherein the acoustic wave driver comprises 
at least one transducer (#61 or #62, col. 16, lines 18-21 , see Applicants' specification, 
page 9, lines 13-14, acoustic wave drive is piezoelectric transducer). 

Claim 76: The apparatus of claim 70, further comprising a pump (vacuum throat 
#31 , col. 9, lines 31 -34, see also col. 1 7, lines 58-61 ) coupled to the chamber (#1 0) and 
operable to evacuate a first precursor gas from the chamber (Fig. 4, SiF4, col. 18, line 
12; However, gas identity is intended use in the apparatus claim). 

Claim 77: The apparatus of claim 70, wherein the chamber is adapted to receive 
a second precursor gas (NF3 or CF4, col. 17, line 49. However, gas identity is 
considered intended use). 

3. Claims 72 and 78-81 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over '139 and '243, in view of Koinuma et al. (US 5569502, hereafter 
■502). 
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'139 and '243, together, teach all limitations of claims 70-71, as discussed above. 
'139 further teaches the use of piezoelectric acoustic transducer (col. 9, lines 17-19) on 
the chamber wall to produce pressure wave (col. 1 1 , lines 28-37) to reduce particle 
contamination, the frequency is chosen to minimize the transduction impedance and to 
maximize the gettering of suspended particles (col. 1 1 , lines 62-65) or the mass of 
particulates (col. 11, lines 23-27); or in using surface (col. 15, lines 18-21) acoustic 
wave in acoustic stress (col. 16, lines 14-32); and the surface acoustic wave and 
pressure wave can be combined (col. 17, lines 4-5); but is silent on the details of 
acoustic transducer design. 

'139 does not teach the limitations of: 

Claim 72: The apparatus of claim 71 , wherein the selected range of frequencies 
is chosen from an overall range of about 100Hz to about 200 kHz. 

Claim 78: The apparatus of claim 70, further comprising at least a pair of 
electrodes associated with at least one of the wave drivers. 

Claim 79: The apparatus of claim 78, wherein one of the pair of electrodes is 
configured to operate at one polarity and the other of the pair of electrodes is configured 
to operate at another polarity opposite of the one polarity. 

Claim 80: The apparatus of claim 78, wherein each of the electrodes comprises a 
conductive backbone having a plurality of conductive prongs extending therefrom. 

Claim 81 : The apparatus of claim 80, wherein each of the prongs of the 
electrodes defines a space therebetween and the pair of electrodes are aligned with 
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one another having prongs of one electrode within the space of the other and prongs of 
the other electrode within the space of the one. 

'502 is an analogous art in the field of semiconductor (col. 5, lines 35-36) 
deposition (plasma CVD and PVD, col. 5, lines 27-32; '139, col. 13, lines 3-12), 
particularly in detail of generation of surface acoustic wave (col. 2, lines 18-26). '502 
teaches a pair of comb-shaped opposite polarity electrodes (Fig. 3, #32 and #32' on 
opposite side of source #33, col. 6, lines 1-6) on piezoelectric (#31 made of lithium 
niobate, col. 6, lines 1-3, is a piezoelectric, col. 4, lines 58-59) with frequency from 0.1 
to 1000 Hz (col. 7, lines 64-66) to provide a surface acoustic wave (col. 2, lines 18-26). 
Note the comb shape electrodes have conductive (intrinsic of electrode) backbone and 
prongs aligned ad interleaved with each other. 

At the time of the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have adopted the comb-shaped electrode pair, as taught by 
'502, to the piezoelectric acoustic transducer (T #34 in Fig. 1 or #61-62 in Figs. 6-7) of 
'139, as a suitable design for the piezoelectric acoustic transducer. The selection of 
something based on its known suitability for its intended use has been held to support a 
prima facie case of obviousness. MPEP 2144.07. 

For claim 72, '139 discloses the claimed invention except for frequency range. It 
would have been obvious to a person having ordinary skill in the art at the time the 
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invention was made to optimize the frequency range, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). The frequency is a 
result effective variable as taught by '139 (col. 11, lines 62-65). 



Response to Arguments 

Applicant's arguments filed 02/18/2009 have been fully considered but they are 
not persuasive. 

4. In regarding to 35 USC 112 rejection, Applicants argue that surface 185 is liner 
200, and is "lateral of edges of the substrate" see the bottom of page 5 to top of page 6. 
The examiner considers the above statement along with the specification "The reactor 
chamber 105 includes one or more acoustic wave drivers 180 that are capable of 
driving acoustic waves along the surface 185 interior to the reactor chamber 105" at 
lines 21-22 of page 8 is convincing. The 35 USC 112 rejection is withdrawn. 

5. In regarding to 35 USC 103 rejection, Applicants argue that liners #202A and 
#202B of Fig. 19 are not parallel of the lateral inner wall, see the second complete 
paragraph of page 6. 

This argument is found not persuasive. 

Liner #201 d is parallel of the lateral inner wall. Note Liner #201 was also cited in 
the previous office action. 
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6. In regarding to various dependent claims, Applicants' arguments are based on 
the patentability of the parent claims. Since the parent claims are found not patentable, 
all dependent claims are not patentable. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH T. CHEN whose telephone number is (571)270- 
1870. The examiner can normally be reached on 6:30AM-3 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IK. T. C.I 

Examiner, Art Unit 1792 
/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



